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(54) MANUFACTURING METHOD OF CONTACT STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate an abnormal 
form at the connection hold formed at a low permittivity 
interlayer insulating film, related to a manufacturing 
method for a contact structure where the formation of 
embedded wiring and that of a low permittivity interlayer 
insulating film are coupled. 

SOLUTION: A fourth interlayer insulating film 1 1 is 
formed on the upper surface of the third interlayer 
insulating film 10. The fourth interlayer insulating film 1 1 
is patterned for a wiring channel while the third 
interlayer insulating film 10 is patterned for a connection 
hole. The pattern of connection hole is firstly formed at 
a third low permittivity interlayer insulating film 9. Then a 
second interlayer insulating film 8 exposed there is 
removed and the wiring channel pattern is formed at the 
third interlayer insulating film 10. Second and third low 
permittivity interlayer insulating films 7 and 9 are etched 
to simultaneously form the wiring channel and 
connection hole. Thus, a photo-resist is re-formed 

without exposing the second and third low permittivity interlayer insulating films 7 and 9, an 
abnormal form being hard to take place at the connection hole. 
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«FTS©-C. UK 3 OiSBIU:flimieiKM9 <C|^B«^^. 
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[0038] sr. m3<Dmmmmioicis<)^>m 
itm&mmL. *3©fiB*miitt*MR9«:PAEii 

zmm?*>m&. mz.<ac,F.tAr tom^a^m 

MI!il9?:i^fc<x^>yt5ciiEc<. !H3©B 
fSH&HaSl 0(C^->1 5 afc^fSTSCi^Tt 
■5. PAEIttCF.iAriOS^IrlKfc^ 

[0 03 9] CF.iA r t<Dm-£t?XlC£ ZtC 

{c s fcss*»8j^*$n-?'-r < i 

[0040] 8Stt?L©'<*-> 1 5 a©J&i£XII 

fc(»>tB£. 7* h Ui>X h 1 4~*©;-<£-->yB#CCIE 
ffifKD't * - > 1 3 a ©{MM (c&ftfL©' < * - > jWR 
*5r. $401^11 1#3*H/'^H4K 

U S;K?LttTBUfS-C&£Sfr 1 0&HN5 £±B©I2 
U^* h 1 4KJ&£0fc^*-->K:sajl,fcSi3©BfH 

mmm 1 o ajfuosnmiMt 1 1 &©ii#*x 9 ^> 

[ 0 0 4 1 ] *3©etttt*BHIfi*:M9 KJ£M 

TLO^-x^iffcfT^ (04). C©£#. 7tH/ 
H 4. SH3©Bfa*&l§&l OfeJ:0J|U<DJUINft 

h 9^&orj»3offiim««nBi6tuig(cx 7 ^ 

sns. j:^-c. 7* h h 1 4 ©&*»«. SB3 

9flHRtMIUIl 0*J:eftH4®Jin8l6iMll 

iL-CStg-rS. »2teJ:0'»3©)Sraiffii^lS8. 10 
n >KfUR«8EffiL. J&4©BfiaiSliMl ucs/ 

ya^sfMtesuau ^3©fi^m^)iraiffiigt)S9K: 

PAEBI*»mrSi»^. 0V*.t2O,&N,£086# 

X. Sfctt. N,iH,i©iS'&^*ffl(r>fc^ , 7X^x 
f ^>^%tfx.«J:^. £'^6©?S-£;tf *©*&£*>. S3 

2 *j 3 ©jmiajHR 8 . io mjucm 4 omvie 

WRl ltu*>mct4<. £3©4BftttlUB 

raieaS9 1 5 a iS3B©^*-> 15 b* 
JBfiSTSC&jWr**. !";s:/ttftJfeJ:tf£'y:3> 
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mtmiz. ^eos^tfxsrfflc^cT^x^x-,^ 

JinMltR8^»-> 1 5 b(cSHiL.fcB#*-Cx » 

[00431 XK. ft4©BIHMMHIl l*^fi 
10 0. ISf3©ffiiS1Il£Jf|Siif&^ia9£x -,*>yx h 
i U-CIR3 OJViaifitKBI 1 0Kx»*>y*»0. SS3 
©BIBKftB 1 0 © 5 «ESfflt©'-c * - > 1 3 a KStH 
Ofca5»«:A4r-> 1 3 a iH^©^*-> 1 3 b*Jfc 

[0044] -C-or. 93<Dfill«4SSn46IMI9-«'7 

**<i0. 12 ©fii^iS^ii 7 ?:i > ^X 
h 9 A5£^rSt2©BISMeM8Kx*^>y*j6U 
^2©@^^^8©^%««l?L©^-^-> 1 5 bCCS 
flUOfc35^K:&M-^-> l 5bi^CDA-^-y 1 5 c 
20 * <H 5 > . JS 2 *» «fc 3 ©BNIIfitKMI 8 , 

1 0 ICUV a >MftJ|*SM0. *4©Bim&KfIl 1 

jniH6itM7. 9«cPAEK*amr*-s«te. 

«HL©'t5r->l 5a©»fltMI<biaHi. CF.iAr 

t>. f^tna. 9i2«$j:ciqii3o<SBrTOnBtfiMUi 

7, 9&CFtc3i4©Bfa%ifiBgl 14x»f>mc 
<!:&<, »30J||BNftltMl 0(ceM»<D^jt->l 3 
b«BfiSU JS2©BIMBiM8Ki8l»?l©><*->l 
30 5 c «BfiW -5 Cim &„ PAE®{*5fe^©jiDC 

9 1 >^^>&iaE-r'5c<i:rx2>^>^u- v<r>lk*m 

itIX. i"j3>K{t)g : i/tla>BfbH= 10: 18ft 

F. i A r b<Dm&tfXSC®&<DO t iiX^m?LX J: 

<J&S. ^*J. O.^^^aSSiLrC^©-?. ^2*J 
40 J:^IB3©(6i§S^Braiffi»®7. gccPAES^O, 

^r*oTi S2teJtO'^3©<g^m^BPa^i»M 
7. 9«:-?x.-5fy-^«d»5:t,>„ 
[00451 4*5. ^20imiM8l$«i:^3CiI 
ffli&liSi 0KEt»«:x,r*:/*att?tt©&t.»tm (pi 
^.tf±©Pl©-> y 3 >KYbM© J: 9 CCi^ €r»ffl 
Ttv(i. — S©x;»^>^-c^'^-> 1 5 c*Jjr^^"f 

-> i 3 b^isi^cjKfiX-c*^. c^-rncf. @4*>6 

50 0HCx??>^jIftt£©&£##£Sfl2te£tfSS3©B 
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mteitRs. i o(cffli,>t. <isijKi^^>y^f-5r 
c o o 4 6 ] -e lx-xic. m4<D®r&*mmi i 

fib, J»2©JBBWftltH8*i»*>y^ h »/<4l, 

r* 3 ©«B««iBittMi9«:x»?> m 

30fill«*lilBI6«fll905*B«ai©A5r->l 3 

bKBHJl,fcS|S#«CA$r-> 1 3 b£mB<D'-iZ-> 1 
3 c SrJgfiST*,, £©'>'£-> 1 3 cCD^fiSKftctJ. |3J 
B$CC. *2©JimifiJM8*7X»£U IR 1 ©SHU® 
IM6&X hyAit5i 7 f>^f20 io 

fiamianttttR? fcjssn. s&2 ©<g§§m*if fa& 

iHt7©9«ttK7L©'<$-->l 5cKgtiJUfcg|5#K: 
1 5 c iE»B©^*-> 1 5 (0 

6) . 

[0 04 7 ] C©<b#4>. *2*J:&3*3©JMIIfiiMi 
8. 1 0«Cl"./ri:/»{Ul*SUBU *1*»J:CHII4© 
Hra^»S6, 1 lKJ/y3>WUI*»ffll/. Sft2*J 
J:CfJH3©ffiR««linifiKll7. 9KPAEMM 
T -5 m^T 8>ti& 1 5 b©0fiSI^<kig«. 09 

AtfO, <fcN t <b©jl£#X. ifctt. N.4H, £©*!•£■ 20 

Il-I4«)mig6, 8, 10. llti 

IBIUI7(C«K?L©/tar->i 5d4Mt5CiAit 

£ 6 {CNH,#;**Jjn;LT *><*:<,>. 
[0048] fcfc. )H2«)J:C^[l3©irai«$Uimi8tt 

H7. 9^tl^tl<Dttm^m]K.iS&iLX. 
U- hfe«fcO f SJ5%liS-rSC<!:-C l iSS«©^f-> 30 
1 3 c4J8iffi?L©A*-> 1 5 dt&m*$tcfcl£rZC 
itt^Ittr**. EH*©^* -> 1 3 c iSgKJLO/t 
#->l 5 d£%mmcBf&irtili> ^2*jJ:0'»3© 

ffim*nmieiui7. 9©tm*>flu*. x»*>$fu 

-h&iSgT-SCiKJ:^ ««?L©^f-> 1 5 d(C 

02 1 <c^Lft:J:9ttSttft©^©JlftWft 
£t,«c<t». S2 1TB, &i&?l©fl?(£?£K:ffi8tfft£J& 
r£ 0 fcfc». 0^*©SiK?L«: aa©x ? > 

1»«>6-C»<S. J:-»r. S«k?L©^»->l 5d©BtK 

[0049] e«0i©nR(c«ts3bi«»i , smm 

i»(C«. 5fe«cm3©fi35m^SFa^^9{Cffiig«© 

1 3 ctsaorM. *©«. ^2©®raifg 

8l84^?tltf2 ©(Siim^SrateiS® 7Kx 
»*>f*ISt,r«|*?l©'<*->l 5 d=&Jgfi£-r£<i: 
^K0TWl,>. C©fi& A£-> 1 3 c©^t£B$«CK 50 
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*-> 1 5c«^-or«2©ffiBi«$)infeiitti7^x 
»^>ysiirt«toftt». <*c»"C«*bl©-'<*-> 1 

[0050] * 1 ©® rat&mm 6 t*. S2©®^ 

^JIfaif^^7©x-^>yjcttL-tx-, h 

[005 1 ] ST. m©Hnifi!Mt6©9«tttt?L© 

1 5 dKBtHLfcSKHO'!*-;' 1 5 d 
©/tjr->«BlSSL. ar4©WBNfitUll 1*1* 

[005 2] C©K. )*2fcJ:&)ll3©JHimKiMl8. 

n&misi&mmi. 9KPAEM8fflt.. sn*j:tf 
4 ©MgisiMi 6 , 1 1 cc s/ n >a< taitaEfflr & 

fflAtfC l,£ftfi©0, 

&m3omm&m6, 1 o*k£,*,£-x 

c£ft<. jiiicjiiBjaiMieo^^asKa©^*-^ 

1 5 dKK(Ulsfc^£JIU©j|N£lHRl 1 

■r.5c£ai-c*4. #2«s«fceHii3©iBiMrai 

IHiKMtR7. 9*x 7 ?>mci44l>. PAEI 
«C 1 , £cfcfi©0, £©ig£#X*/l3t,>;fc'7''7X-7x -j 

igKPAEIfO.^^XTKi^f^^h^ 

mttltlt 9 CC-^x. y ^ - VWPU ^, 
[ 0 0 5 3 ] Sfc. JULh©J: 9 «c. m4©IM8ttlUI 1 

1 tmcjimiaMeifcE^Kiy^^asitt© 

(MiLULh©M©^!;3>ft<Ui©J:9tciqc 

twt) — a©x ^^>^r^(c^4© 

Jira^ei i ©»*i^*-> 1 5 g©wts 
■5. c^-rtitf. ae*>6Si 7{css©ccg-rs^ra 

[0 054] C©&. Se3fe©mfS<i:l^«. SI 8KtkL 

tt*j!<f»r»idEu $6(c-e©±«:^^©»2©#)sis 

2 04'j?n-j«>CVDft. WWy »*tt*K«fc0* 

(ST -s. -eur. »3©aisi^i»Ki ocas^o^i 

*(C??SE-r-5^yT^f;l'*Jj:D c ^2©^)lK2 0*^ 

^.tf cMPa=£jm>-ti&£Tfttf . la 1 9 icmutcm^ 

[0 05 5] A cC jBa2'-S6{C*JC»r«» S^JLiE^ 
»£©KJ5fl£g£{CT5fc#(c£^r^Ofc. 

[0 0 56] **Jg©Ji5«l«:*>3!P53>f f h^it©S? 
it^ffiSrflH^W:. llKBIilO;<ji-> 13 c*. 
TlJ{CKiS?»«fc 0 6Sftl>«n?L©''C*-> l 5 d *(1^ 

-> 1 5 a©^(£©^K, f|/^^-x>^©fci&7* h 
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o. i i&&/±?z><dv. m2te£vm3<Dminmm 

i 2 %nfctitt2>mictem4<Dmr$$mm i i #*x v 
?^?<DViBSj;<Dv, minmmr$tmm9. 7. 3# 

^r**, */c, 7* h u^* h 1 4£w&£-r£is 

[0 0 5 7 ] $tc, ±mLtcJ:'?( / C, I2|grft<D^*--> 
1 3 c tmffifL<D^2-> 1 5 d t%m&fi<cBJ&?ti 
^2fe<ta'^3(D®i5m^JlPaffijS^7, 9<Dtm 

?L©'<*->1 5dCCx**>y#aflMfeSft*©* 

R*<*c£#r££ 0 iot, 02 i(c^bfcj:9a«« 
aBKts^r, x ? ^ >y^X7 wj7^ ^<oa 

W©^:W»*»40Jirai(6iBKl l#fi5fc» % fg4<D 

y * *tttt»cc c £ £E$<* c £ #r * 4*6 
r*£. 

[005 9] iot, *S«tfl!)JK««:*»*-5n>dr^ h 

**jsi* l r o * 5 £ c it m h 5 c cc < c 
[0060] a**, 94onmt6iuiecflhojin«&ii« 

air s c £ «c j: 5*waat£ oat*. 

[006 1 ] J/c *SS»cWB«"Ctt, JR 1 *5<fcC«&4 
U ^ >«M*Df<* 0 ccs/ y 3 >&{b® 2 fctt j/ y a > 
[ 0 0 6 2 ] v y n yRitmta <fco % > y 3 >«ftnft« 

^y3>»b»0»^£BI«. Cl.iO.iCEW* 

^tfflif*^7X7x v o-c-> y 3 >m<t 

mtcmsR&zmcnx x * 4 c £ a* niter* 
5. xy^>y^©auut*sEfts*ic£r^y3 
>B*ft«£©x**>yam*i«r*s iI msec, 

C 4 F.£A r £©ffl^#*4JBt>fc^7X^x**>y 

r», > »;3>«w^> y 3>»fc«{kBi«*x * 
^> ^5 hrcc 2/ y ^ >»{fc«#<x * * > y s ft 4 cfc 
9. xy^>yawat*BBK-*c£30*rar*. 
[ 0 0 6 3 ] tr»rnogii>ffira«iinttiui^ 
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©x,r^>y©ftijl*aJWJ , r4c£^r*s. ccr, 
->y 3> J ^ft^tia«^M^*^<DF t igctcw-r4cD 
r. i7?>^W7tiBR«j **fctt«icorfi» 
m^Jis*6^e^cDx * ^>y*anar4or«ftc^ 

£t^«b8:*^CS*feHiftC> 0 U^U y'j3>g 
f ttt{ r ttUttSfll-f * MR JH-f £ M£ L T (, > 4 C £ 
7^6. ^ya^ftBtCCtb^KJRJH^sW^^XvCCBU* 

10 fcD*>-n>©r, x^^>y^^x-73&s8l*y 

[0064] 3tt*s, y 3 >KfbR*j <t y 3 >^b 
&{b®«, y^;l^>^> (S i H n (CH 3 ) 

4-.) S/d^fJ^7>iO z i©ig^4IM^ 
4 l/T^7X7C V DS<c J: 0*«T4C S. 

[0 06 5] 

20 TiCimS. *fc. »2©Jta?L©JBjaM>IBK:. 

£#a<,>. 

[0 06 6] CQ^co j 5^if*Jl2CC^^43>^^ 

miHD&tiitm 1 «»ibi^©»7 ©*afL©jBflE£ *ra 

^>yi/- h*«KrSC£CCj:0j|l7©*a?LK:x 
30 ^*>y**illEt«:*stis©*i»<c£*Jr»4. ±0 
r, »7©jtaa©jg«cca«^t;«:<^. 

[0 06 7] C©»K©9-6»3R53CC3&>**=3>*^ 
rSrtf. 

[0 06 8] C©»K©9%»*3B4«:**4=i>ir^ 

*c£#r*s. 

[0 06 9] C(D*?8©^%I»*3H5K:**S=i>*^ 
40 F»iS©l!iS*ffi«rflH,*ti« % ^l^»IKOx^5 1 >y 
«FCc»6««BI*x3r^>yx h ^vsiorftffiri© 
r, SM*fa/c4^S«:x^5 1 >^fc4:^c£^ 

[0 0 7 0] C©*W©9^«*3B6CC*»^43>*^ 
[007 1 ] C©»W©9ft»*317«:^53>dr^ 

©x^^>y©/nia*w»ir4c£^r#4. 

50 [0 07 2] C<D^CD0^lf^J18CC^^43>^^ 
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( H 1 1 C ©#69!©^6©J&85K:j!pj!>>£ 3 > * ? h m 
C02] C©#6^©||j6©Jfc!lgK:#>rt>Sri>* f bm 
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* CH 1 3 ] tfcfconv* * h®j£©S£*;£&©&SI'§ 

CHI 4] ft3^n>£? h«S©13ii;fra©§fg|ig 

CH 1 5 ] fi£3fc©=J>* * f-«fi§©«i£;fri£©&©Pg 
^■TKffiHT^S. 

[Hie] m&>^^$9 vm&Dm&fimn&mg 
chi 7] s£*©=j>£ ? na^wijii^ffioseig 



CH4] C©#6g8©^©^SgK*>#>£:3>*? hflt 10 *^TBfffiHr*4. 



Jt©t?i§:££©&fg|s§*7n-r BfffiHT & s . 

CH5] C©^©^Jfi©^{C*i*»S3>ir^ hfil 
j§©§!B§;&ft©&Jg|S§*^-r K mH-c * s . 

it©»B^*fe©#©|ii*7K-r »rffiH-C * 5 . 

c h 7 3 ae*©3 > 4r * h fiijtoisig^ffi©^©^* 

chs ] msi<Da>$t bmmvmgxmv&fflgz 
^TBf®Hr*s„ 



CH 1 8 ] SE3fc©3>£ * hfltifiowrar&o&gtfi 

^jn-rSfMH-C*^,, 

chi 9] s£3fc©3>** hws0K£2r&o&&i* 

**-r»f®H-c*s. 

C H 2 0 ] S£*© a > * * h WftD WHH&DIUB £ 
C H 2 1 ] g£3fc© a > £ * h ttiOKK^IW .£ 

^■tjkmh-c^.s,, 

[fiHW>Btt§] 



CH9] S£fc©:n>** hm&Dmm/im<D&MB 1 k 20 1 2 TVffiiM. 3 HI 1 ©ffiim^ 

CH 1 0 ] fi£*©3 * h ISii©«ji^ffi©S©|it 
£7]VrREH"C*£. 

CH 1 1] S£5fc©n>* * ht8jS©»i3;£i£©§&pg 
fcTFTBrffiH-C&S. 

CH 1 2 ] fi£3fc©n > * * h «S©SB»^ffi©#@P§ 
*^-r»rMHt?*.5 0 * 



eFalffiiS^. 4 ;>-K-7*i\ 5 ffll©£JIK. 6 

n. io fl>3©nnittikM. 11 m4<Dmrsmm 

fit. 12. 14, 16. 18. 19 7* hUi/^h, 
13a~13e EiKiJM 15a~15g g 

i^?L>'<5'->. 2 0 ^2©^SS. 



CHI ] 



CH2] 




13a 



13a 



1 

6 : S 1 fflHHEBH 

t : m 20)Bsg«mmtm& 

1 1 :£4a>S@££S 




CH7] 



<8ffl2 0 0 1 
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[03 ] 




[04] 




ftm 2001-102447 



[012] [013] 




(12) 



2 00 1-102447 




[02 0 ] 




12 1 ] 



13a 



13e 
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